Introduction {#sec1-1}
============

An unexpected upsurge in infants born with microcephaly in Brazil and a possible association with the emergence of Zika virus (ZIKV) within the region has put the International health authorities on high alert. In May 2015, autochthonous cases of suspected ZIKV disease were identified in Brazil and by December 2015, 440,000--1,300,000 suspected cases of ZIKV disease were reported too in Brazil.\[[@ref1]\] In January 2016, the US Centers for Disease Control and Prevention (CDC) issued travel guidance on affected countries, which included the use of enhanced precautions and considering postponing travel, besides guidelines for pregnant women.\[[@ref2][@ref3]\] The rapid spread of ZIKV, previously restricted to remote ecologic niches in Africa and Asia, throughout South America, Central America, the Caribbean, and the United States, underscores its huge pandemic potential and reinforces the need for better public health strategies to control arbovirus spread.

The Virus {#sec1-2}
=========

ZIKV is a mosquito-borne *Flavivirus* related to yellow fever virus, dengue virus (DENV), and West Nile virus. The virus is a member of the spondweni serocomplex of genus *Flavivirus* and family Flaviviridae. Like other viruses in this family, ZIKV is an enveloped virus with icosahedral symmetry. The genome is single-stranded, nonsegmented, positive-sense RNA genome (10,794-nt genome) and is closely related to the Spondweni virus. The genome contains two untranslated regions at 5′ and 3′, flanking a single open reading frame that encodes a polyprotein which gets cleaved into three structural proteins (capsid \[C\], premembrane/membrane, and envelope \[E\]) and seven nonstructural proteins (NS1, NS2A, NS2B, NS3, NS4A, NS4B, and NS5). Based on the nucleotide sequences derived from the NS5 gene, two major ZIKV lineages have been described: African, and Asian.\[[@ref4]\] The African lineages have further been subdivided into East African and West African clades, suggestive of two independent ZIKV introductions.\[[@ref5]\] There are different hypotheses regarding the origin, phylogenetic relationships between the major ZIKV lineages.\[[@ref5]\] Although the Asian lineage is believed to have originated from the African lineage by some investigators, the other hypothesis suggests of both ZIKV lineages having parallel evolution from a common ancestor.\[[@ref5]\]

The virological factors possibly associated with the sudden increase in the epidemic potential as well as increased pathogenicity are poorly understood. A comparative genomic analysis of representative preepidemic and epidemic ZIKV strains has revealed phylogenetic clustering of the epidemic strains with the Asian lineage with additional presence of a fragment of genetic recombination at NS2B with that of Spondweni virus.\[[@ref6]\] Fifteen amino acid substitutions have been found in the epidemic strains when compared with the preepidemic strains.\[[@ref6]\] Further studies are needed to ascertain the biological significance of these genomic changes.

Disease Background {#sec1-3}
==================

ZIKV was originally isolated in 1947 from a rhesus monkey kept for a surveillance study of YFV in the Zika forest, near Kampala, Uganda, and subsequently from a pool of *Aedes africanus* mosquitos at the same site in 1948.\[[@ref7]\] ZIKV was first isolated from human cases in Nigeria in 1968.\[[@ref8]\] Prior to 2007, when the first large-scale ZIKV outbreak was reported from Yap Island in Micronesia, serologic evidence of human ZIKV infection was also reported from several African countries such as Uganda, Tanzania, Egypt, Central African Republic, Sierra Leone, and Gabon, as well as in parts of Asia including India, Malaysia, the Philippines, Thailand, Vietnam, and Indonesia but only 14 human cases were reported.\[[@ref9]\] The 2007 Yap Island outbreak (49 confirmed cases, 73% of the residents with serologic evidence for recent ZIKV infection), was the first time that ZIKV was detected from outside of Africa and Asia in an unexpected magnitude.\[[@ref10][@ref11]\] The second large-scale epidemic was reported in 2013 from French Polynesia (FP) with an estimated 28,000 cases (approximately 11% of the population).\[[@ref12]\] These large-scale epidemics in Yap Island in Micronesia, and FP occurred concomitantly with circulation of DENVs and were initially misdiagnosed as dengue. An unusual increase in the incidence of Guillain--Barre syndrome (GBS) and congenital neurological malformations was noticed in the FP outbreak.\[[@ref12]\] These outbreaks showcased the potential of ZIKV to cross its territory to new geographic locales, capable of causing large scale epidemics as well as possibility of more serious disease symptoms, previously not attributed to the virus.

Current Outbreak {#sec1-4}
================

In the early 2015, ZIKV was found as the causative agent of an outbreak of dengue and chikungunya like illnesses in the North-Eastern Brazil. This was the first evidence of autochthonous transmission of ZIKV in the Americas.\[[@ref1]\] Currently, the ZIKV epidemic continues to spread at an alarming speed in the Americas. As of April 4, 2016, autochthonous cases of ZIKV infection were reported from 33 countries or territories in America in the past 2 months.\[[@ref13]\] Apart from its unusual rate of spread, in the current Brazilian outbreak, health authorities have reported an apparent 20-fold increase in microcephaly cases, in comparison with the previous year rates (4300 cases have been recorded as Mid-February 2016).\[[@ref14]\] The ongoing ZIKV is also notable because, for the first time any arbovirus is directly linked to adverse fetal outcome. Initially, the high rates of microcephaly among infants born to mothers with proven antecedent ZIKV had provided a suspicion linking ZIKV to microcephaly. The subsequent finding of ZIKV RNA in the amniotic fluid of fetuses with microcephaly as well as in the brain tissue of fetuses and infants with microcephaly has provided strong evidence linking maternal ZIKV to microcephaly.\[[@ref15][@ref16]\] The World Health Organization (WHO) has declared the spread of ZIKV and the associated birth defects an International Public Health Emergency on February 1, 2016.\[[@ref17]\]

Transmission {#sec1-5}
============

Vector-borne transmission {#sec2-1}
-------------------------

ZIKV was originally isolated from a pool of *A. africanus* mosquitoes in 1947 in the Zika forest, near Kampala, Uganda.\[[@ref7]\] The virus is maintained in nature in a sylvatic cycle involving nonhuman primates and *A. africanus* mosquitoes with cyclic epizootics in monkeys reported in Uganda.\[[@ref7]\] In the sylvatic transmission cycle, humans likely serve as incidental hosts. ZIKV has been isolated notably from *Aedes aegypti*, and other *Aedes* mosquitoes such as *Aedes polynesinensis*, *Aedes luteocephalus*, *Aedes vittatus*, *Aedes* (*Stegomyia*) *apicoargenteus*, *Aedes furcifer*.\[[@ref18]\] *Aedes hensilli* were the predominant mosquito species in the Yap outbreak.\[[@ref12]\] Man--Mosquito--Man was the major mode of transmission during Yap outbreak.\[[@ref12]\] It is also being hypothesized that ZIKV may follow the footsteps of yellow fever, dengue, and chikungunya viruses and establish an entirely new maintenance cycles of human *A. aegypti* human transmission with *A. aegypti* being the common vectors for Zika as well as chikungunya and dengue \[[Figure 1](#F1){ref-type="fig"}\].\[[@ref19]\] Since the first description of *A. albopictus* as a potential vector of ZIKA in 2007 by Wong *et al*., other reports have also suggested the possibility of ZIKV adapting to a sustainable transmission cycle involving *A. albopictus*.\[[@ref20]\] This could be responsible for the emergence of new ZIKA infection epidemics in urban areas.

![Modes of transmission of Zika virus](JPGM-62-249-g001){#F1}

Nonvector-borne Zika virus transmission {#sec2-2}
---------------------------------------

Several nonvector-borne ZIKV transmission routes are also described \[[Figure 1](#F1){ref-type="fig"}\]. Direct interhuman transmission, most likely by sexual intercourse, has been described.\[[@ref21]\] Perinatal transmission via trans placental route and breast milk has been reported during the outbreak in FP.\[[@ref22]\] The detection of ZIKV RNA in the amniotic fluid of affected newborns in the ongoing Brazil epidemic together with a precipitous surge in infants born with microcephaly, further substantiates trans placental route of transmission.\[[@ref23]\] The isolation of ZIKV from 3% of blood donors in FP has already raised the potential for transmission via blood transfusion.\[[@ref24]\]

Clinical features {#sec2-3}
-----------------

Until ZIKV outbreak occurred in FP clinical features of ZIKV was restricted only to mild illnesses similar to other arboviral infections like dengue and chikungunya. Fever, rash, conjunctivitis, and arthralgia are the common manifestations in various reported ZIKV cases including Yap island outbreak where 1/3 population was affected.\[[@ref10][@ref11]\] Myalgia, retro-orbital pain, anorexia, vomiting, diarrhea, constipation, abdominal pain are among the less common manifestations.\[[@ref10][@ref11]\]

The association of ZIKV with neurological manifestations was noted for the first time during 2013--2014 outbreak in FP.\[[@ref12]\] The outbreak reported 8750 suspected cases with 383 confirmed cases. Seventy-four cases were documented with neurological symptoms or autoimmune syndromes which had symptoms consistent with ZIKV infection within previous few days. Of these majority (42/74) were diagnosed to be GBS.\[[@ref25]\] The current outbreak in Brazil, recorded 76 cases with neurological manifestations, with GBS being the most prevalent (42/76). Other South American countries also reported similar observation.\[[@ref17]\] Meningitis, meningoencephalitis, and myelitis are among the other neurological syndromes reported during FP outbreak.\[[@ref26]\]

The association of ZIKV with congenital neural malformations though noticed for the first time in FP, the association was proved during the current Brazil outbreak.\[[@ref15][@ref16]\] The ZIKV etiology in microcephaly was first suspected in Brazil when a number of microcephaly per 1000 live births were found to be alarmingly high during 2015 in comparison with previous years (20 times high).\[[@ref14]\] Microcephaly is a clinical condition where size of head is small as per the gestational age. After the recent emergence of possible link of microcephaly with ZIKV infection, the CDC has recommended microcephaly to be defined as occipitofrontal circumference less than third percentile for gestational age and sex.\[[@ref14]\] Presence of ZIKV RNA by reverse transcription-polymerase chain reaction (RT-PCR) in amniotic fluid of pregnant women with fetal microcephaly who had symptoms consistent of ZIKV during gestation, in fetal amniotic fluid of microcephaly children and finally detection of viral genome in tissues of four cases of congenital malformation by RT-PCR confirmed the ZIKV infection in microcephalic babies and trans placental transmission.\[[@ref15][@ref16]\]

Zika virus and pregnancy {#sec2-4}
------------------------

During pregnancy, ZIKV can infect in any trimester. The rate of infection in pregnant women and the risk of congenital infection are presently not known. Current evidence does not indicate higher susceptibility or severity of ZIKV infection in pregnant women.\[[@ref2]\] However, evidence from the recent epidemics indicates the risk of congenital malformation like microcephaly appears to be more if the infection occurs during the first trimester.\[[@ref27]\]

Laboratory diagnosis {#sec2-5}
--------------------

Diagnosis of ZIKV should be considered after ruling out the possibility of dengue and chikungunya viral infections. Detection of viral RNA or IgM antibody in serum samples can be employed for both the viral infections, whereas for dengue infection, NS1 antigen enzyme-linked immunosorbent assay can also be done.\[[@ref28]\]

During the acute phase of illness (before 5 days of illness) ZIKV is commonly diagnosed by detection of viral RNA in serum of the patients by RT-PCR. Saliva and urine samples also have been used for this.\[[@ref29][@ref30]\] The rate of positivity and viral load has been reported to be higher in urine sample as compared to serum. RNA positivity in urine has also been detected up to 15 days as compared to 5 days in serum.\[[@ref30]\]

Virus specific IgM may be positive as early as day 3 of illness. However, if the serum sample is negative within 7 days of illness, the test should be repeated with convalescent sample to check for sero-conversion. Strong cross-reactivity with other *Flaviviruses*, more so with DENV, is a common reason of false positive serological test.\[[@ref31]\]

During the late phase of illness (7--8^th^ postillness), sample should be subjected for virus specific IgM antibody detection and IgM positive samples should further be confirmed by plaque reduction neutralization test (PRNT) to measure virus specific neutralizing antibodies. Four-fold rise in antibody titer between acute and convalescent samples is taken as confirmatory for primary infection. However, PRNT still suffers from cross-reactivity for secondary *Flavivirus* infection.\[[@ref31]\] [Figure 2](#F2){ref-type="fig"} depicts the practical approach to diagnose suspected ZIKV infection in dengue and chikungunya endemic settings.
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All samples of suspected ZIKV infection should be handled in Biosafety level-2 laboratories.

Treatment and prevention {#sec2-6}
------------------------

Presently there is no specific antiviral available for ZIKV and supportive treatment is the main stay of patient management. Due to the absence of specific treatment and vaccine, the role of prevention is of paramount importance particularly for the pregnant women. CDC has advised ZIKV testing and fetal ultrasound to detect microcephaly or intra-cranial calcification in pregnant women returning from Zika transmission area or to defer travel to those countries if possible.\[[@ref2]\] Considering the mild and asymptomatic nature of the infection in most of the cases, CDC has also advised the men who are residing in or have returned from the Zika transmission area and have pregnant partner, to refrain from sexual activity or to use condom for the duration of pregnancy. The same is also advised to the men having nonpregnant partner to avoid sexual transmission.\[[@ref32]\]

For others who are planning to travel to Zika transmission areas are also advised to prevent mosquito bite, keeping in mind the fact that the mosquitoes responsible for transmission of ZIKV bite mostly during the day time both indoors and outdoors. The WHO has advised to all its member countries to set up the surveillance for detection of first case where *A. aegypti* mosquitoes are circulating.

Zika virus in the Indian context {#sec2-7}
--------------------------------

India, being endemic for dengue and chikungunya viruses and harboring *A. aegypti*, is ecologically conducive for ZIKV transmission. The important similarities and differences between dengue, chikungunya and ZIKV are enlisted in [Table 1](#T1){ref-type="table"}.

###### 

Comparative features of chikungunya, dengue and Zika virus\[[@ref17][@ref33][@ref34][@ref35][@ref36]\]

  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
                                            Chikungunya                                                     Dengue                                                                                             Zika
  ----------------------------------------- --------------------------------------------------------------- -------------------------------------------------------------------------------------------------- -----------------------------------------------------------------------------------------------
  Virus family                              Togaviridae                                                     Flaviviridae                                                                                       Flaviviridae

  Mode of transmission                      Man--mosquito--man                                              Man--mosquito--man                                                                                 Man--mosquito--man And man to man

  Principal vector                          *A. aegypti* (Mc)\                                              *A. aegypti* (Mc)\                                                                                 *A. aegypti*
                                            *A. albopictus*                                                 *A. albopictus*                                                                                    

  Nonvector modes                           Rare                                                            Rare                                                                                               Yes

   Sexual                                   No                                                              No                                                                                                 Yes

   Breast feeding                           No                                                              No                                                                                                 Possible

   Blood transfusion                        Rare                                                            Possible                                                                                           Possible

   Incubation period                        3--7 days                                                       3--14 days                                                                                         Few days to a week

  Asymptomatic: Case (%)                    3--30                                                           50--75                                                                                             \~80

  Signs and symptoms                        Fever, arthralgia                                               Fever, maculopapular rash, thrombocytopenia, retro-orbital pain\                                   Mild febrile illness, conjunctivitis, joint pain and muscle ache
                                                                                                            DHF and DSS in severe cases                                                                        

  Neurologic and autoimmune complications   Infrequent                                                      Infrequent                                                                                         GBS

  Congenital malformation                   Infrequent                                                      infrequent                                                                                         Microcephaly

  Lab diagnosis                             IgM antibody by MAC ELISA- after 5-7 days RT-PCR (1^st^ week)   Early phase (1^st^ 5 days)- Ns1 Ag IgM antibody by MAC ELISA- after 5-7 days RT-PCR (1^st^ week)   IgM antibody by MAC ELISA- after 5-7 days (high degree of cross reaction) RT-PCR (1^st^ week)

  Treatment                                 No antiviral Supportive                                         No antiviral Supportive                                                                            No antiviral Supportive

  Vaccine                                   Not available                                                   Available (CYD-TDV)                                                                                Not available
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

DHF: Dengue hemorrhagic fever, DSS: Dengue shock syndrome, GBS: Guillain--Barre syndrome, *A. aegypti: Aedes aegypti*, TDV: Tetravalent dengue vaccine, RT-PCR: Reverse transcription-polymerase chain reaction

The Ministry of Health and Family Welfare, Government of India has issued a guideline on ZIKV disease to track clustering of febrile illness, microcephaly among newborns and GBS.\[[@ref37]\] The two apex laboratories of the country, National CDC, Delhi and National Institute of Virology, Pune are equipped to provide the diagnostic facilities for ZIKV RT-PCR in suspected cases, where as 10 more labs are getting geared up to cater the entire country.

Conclusion {#sec1-6}
==========

For the first time, an arbovirus has been associated with a severe congenital malformation. The world is already facing the challenge of mosquito-borne diseases such as dengue and chikungunya due to the increasing geographic range of the vector Aedes, and of malaria due to increasing drug resistance. In addition to this existing burden, the new entity of serious congenital malformation with another mosquito-borne virus has posed a huge challenge to the global health authorities to handle the mosquito menace. The reason for expansion of clinical spectrum and severe neural involvement by a previously innocuous virus should be sought into with a serious note. The presence of virus in various body fluids, particularly semen and saliva which can play role in virus transmission, needs extensive research. Finally in the absence of antivirals, possibility of vaccine in near future provides some hope to tackle the emergency. The transformation of ZIKV from a benign to a frightening virus has made the world to believe the unbelievable and remain prepared to face the challenge.
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